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Must start here!!

A Strategic Roadmap for Establishing New 
Approaches to Evaluate the Safety of Chemicals 

and Medical Products in the United States

Method 
Development Validation Regulatory 

Acceptance

https://ntp.niehs.nih.gov/go/natl-strategy
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https://ntp.niehs.nih.gov/go/natl-strategy


ICCVAM Acute Toxicity 
Workgroup Scoping 

Document
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• Identifies requirements, 
needs, and decision contexts 
for acute systemic toxicity 
data



U.S. Statutes and Regulations
US Statute/Regulations Agency

Federal Hazardous Substances Act (FHSA) (1964): 16 CFR 1500.3: Consumer 
Products CPSC

Poison Prevention Packaging Act (1970): 16 CFR 1700: Hazardous Household 
Substances CPSC

Hazardous Materials Transportation Act (1970); 49 CFR 173.132: Transported 
Hazardous Substances DOT

Federal Insecticide, Fungicide, and Rodenticide Act (U.S.C. Title 7, Chapter 6): 40 CFR 
156; 40 CFR 158.500: Pesticides; CFR 158.2230: Antimicrobials EPA

Toxic Substances Control Act (TSCA; 1976, amended 2016): 40 CFR 720.50: 
Industrial Chemicals EPA

Federal Food, Drug, and Cosmetic Act (1938): Biologicals FDA

Federal Food, Drug, and Cosmetic Act (1938): Food Ingredients FDA

Occupational Safety and Health Act (1970): 29 CFR 1910.1200: Workplace Chemicals OSHA
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Current Acute Oral Toxicity Test Guidelines
• Up-and-down Procedure (UDP)

– U.S. EPA Health Effects Test Guidelines OPPTS 870.1100 Acute Oral 
Toxicity (2002)

– OECD Test Guideline 425 Acute Oral Toxicity - Up-and-Down 
Procedure (2008) 

• Acute Toxic Class method (ATC)
– OECD Test Guideline 423 Acute Oral Toxicity - Acute Toxic Class 

Method (2001)

• Fixed Dose Procedure (FDP)
– OECD Test Guideline 420 Acute Oral Toxicity - Fixed Dose Procedure 

(2001)
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Comparison of In Vivo Methods
Feature UDP ATC FDP
Endpoint Lethality Lethality Evident toxicity

Starting dose Below expected 
LD50

Likely to be lethal Nonlethal

Doses Factor of 3.2 Fixed Fixed
Animals/dose 1 3 5
Time between
doses

At least 48 h Depends on
survival

At least 24 h

Total animals 6-9 7 5-7
Animals for limit 
test

≤5 ≤6 ≤5

Outcome LD50 value LD50 range Inferred LD50 range7



Hazard Classification Systems

EPA 
Category Oral LD50

I ≤50 mg/kg
II >50 to 500 mg/kg
III >500 to 5000 mg/kg
IV >5000 mg/kg

GHS 
Category Oral LD50

1 ≤5 mg/kg

2 >5 to 50 mg/kg

3 >50 to 300 mg/kg

4 >300 to 2000 mg/kg

5 (optional) >2000 to 5000 mg/kg

Unclassified >5000 mg/kg
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Agencies Included in the Scoping Document

– Office of Pesticide 
Programs

– Office of Pollution 
Prevention and Toxic 
Substances

– Center for Biologics Evaluation 
and Research

– Center for Food Safety and 
Applied Nutrition
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Consumer Product Safety Commission
• Federal Hazardous Substances Act

– Requires cautionary labeling on hazardous (i.e., toxic or highly toxic) 
household substances to help consumers safely store and use and apply 
first aid for accidents 

– Also considers acute dermal and inhalation toxicity

– Data submission not required

Category Oral LD50

Highly Toxic ≤50 mg/kg

Toxic >50 to 5000 mg/kg

• Poison Prevention Packaging Act

– Child-resistant packaging must be applied to hazardous household 
substances such as aspirin, furniture polish, and oral prescription drugs

– Data submission required for exemptions 
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Department of Defense
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• Acute oral toxicity data used to protect human health and the 
environment

– During the development of new substances and the evaluation of new 
substances entering the supply chain

– Required during the testing and demonstration phase of new substance 
development and new weapon systems

• Also considers acute dermal and inhalation toxicity

– Used to develop exposure limits



Department of Transportation

• Federal Hazardous Material 
Transportation Act

– Requires hazard labeling and special 
packaging for “poisonous materials,” 
substances known or presumed to be 
sufficiently toxic to humans so as to produce 
a health hazard during transportation

• Also considers acute dermal and inhalation toxicity

– Data submission not required

Packing 
Group Oral LD50

I ≤5 mg/kg

II >5 to 50 mg/kg

III >50 to 300 mg/kg
12



EPA Office of Pesticide Programs

• Federal Insecticide, Fungicide, and 
Rodenticide Act

– Used for hazard labeling for consumer 
and worker protection 

– Used to determine whether child-
resistant packaging should be applied 
(oral LD50 ≤ 1500 mg/kg)

– Data submission required

EPA 
Category Oral LD50

I ≤50 mg/kg
II >50 to 500 mg/kg
III >500 to 5000 mg/kg
IV >5000 mg/kg
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Signal Word Requirements and Typical Label 
Statements
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EPA Office of Pollution Prevention and Toxics
• Toxic Substances Control Act

– OPPT must determine whether chemicals 
present an unreasonable risk to health or the 
environment

– For new substances or new uses of existing 
substances, data submission is required only if 
existing data are available

– EPA can request new information for existing 
substances if needed for prioritizing or 
conducting a risk evaluation

– Used to suggest language on safety data sheets 
for occupational risk assessment and for 
determining appropriate protective equipment 15



Food and Drug Administration

• FDA is responsible for the safety of the nation's domestically 
produced and imported foods, cosmetics, drugs, biologics, 
medical devices, and radiological products

• FDA relies on guidances rather than testing standards or 
guidelines

– FDA, International Council for Harmonisation of Technical 
Requirements for Pharmaceuticals for Human Use (ICH), and 
International Organization for Standardization (ISO)

– Acute toxicity testing is typically not needed; lethality testing has 
been discouraged since 1988 
(https://cdn.loc.gov/service/ll/fedreg/fr053/fr053196/fr053196.pdf)
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FDA Center for Biologics Evaluation and 
Research 

• CBER regulates biological products for human use, such as vaccines, 
blood and blood products, allergenics, cellular and tissue products, and 
gene therapies

• CBER’s requirement is for sponsors to show that products are sufficiently 
safe to conduct the proposed clinical investigations

• Acute toxicity testing is not needed

– FDA's 1996 “Guidance for Industry on Single Dose Acute Toxicity Testing for 
Pharmaceuticals” is no longer used

• Any needed acute toxicity information can typically be obtained from 
repeated-dose studies; single dose studies may not even be reviewed by 
FDA
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FDA Center for Food Safety and Applied Nutrition

• CFSAN is mainly concerned with long-term repeated exposures to 
direct food additives and color additives

• Acute oral toxicity testing is not required or recommended

• If petitioners choose to perform acute oral toxicity tests, CFSAN 
recommends alternative protocols that reduce the use of animals, 
such as the up-and-down procedure

– Acute toxicity information could be used for selecting doses for short-term 
(14 or 28 day) studies or subchronic (90-day) studies; and (2) provide insight 
on safety evaluations of accidental ingestions of contaminants in food (i.e., 
information on potential target organs and rapidity of effects)
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Other FDA Centers
• Center for Drug Evaluation and Research is responsible 

for the safety and efficacy of over-the-counter and 
prescription drugs 

– CDER does not use or request single dose toxicity studies 

• Center for Devices and Radiological Health is responsible 
for the pre-market approval of medical devices

– Acute toxicity testing for devices is performed using device 
extracts administered by the intraperitoneal route
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Occupational Safety and Health Administration
• Under the Occupational Safety and Health Act (1970), the 

Hazard Communication Standard requires chemical 
manufacturers, chemical importers, distributors, and 
employers with hazardous chemicals in their workplaces 
to provide hazard labeling and safety data sheets to 
protect employees. 

• Data submission is not required
OSHA 

Category Oral LD50

1 ≤5 mg/kg

2 >5 to 50 mg/kg

3 >50 to 300 mg/kg

4 >300 to 2000 mg/kg
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Use of Non-animal Alternatives
Agency Primary Use of Acute Oral 

Data
Animal Testing 

Required?
Alternatives Accepted?

CPSC Hazard labelling No; existing data can be 
used

Any validated alternatives; will 
consider others on a case-by-
case basis

DOT Hazard labelling No; existing data can be 
used

Any validated alternatives

DoD Risk evaluation, exposure
limits

During testing and 
demonstration of new 
substance development

Yes, in preliminary stages of 
new substance evaluation

EPA OPP Hazard labelling; worker
protection

Yes Waivers may be granted

EPA OPPT Risk evaluation No Yes
OSHA Hazard

communication/labelling
No; existing data can be 
used

Any validated alternatives; or 
weight-of-evidence approach
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Summary
• Acute oral toxicity data are typically used for hazard classification and 

labeling and risk evaluation

• Agencies are typically flexible in their consideration of non-animal 
alternatives

• DoD uses alternatives in preliminary evaluations of substances. EPA 
OPPT accepts and uses alternatives. 

• CPSC, DOT, and OSHA would accept validated alternatives, but there 
are no validated replacement methods or defined approaches for acute 
oral toxicity

– CPSC may accept alternatives on a case-by-case basis and OSHA may accept a 
weight-of-evidence approach 

• EPA OPP is accepting waivers and is proactively working with 
stakeholders and other acute lethality alternatives22



Modeling Endpoints for Acute Oral Toxicity Data

I   (≤ 50mg/kg) 

II  (>50 ≤ 500mg/kg) 

III (>500 ≤ 5000mg/kg) 
IV (>5000mg/kg) Hazard

EPA

I   (≤ 5mg/kg) 

II  (>5 ≤ 50mg/kg) 

III (>50 ≤ 300mg/kg) 
IV (>300 ≤ 2000mg/kg) 

Hazard
Packing 
Group GHS

+ 
Quantitative 

LD50
valuesNC (> 2000mg/kg) 

Hazard
Toxic (>50-5000mg/kg)

Highly toxic (≤50mg/kg) + Nontoxic 
(>2000 
mg/kg)
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